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The areas where the excessive cracking occurred utilized DC93-500 glassing adhesive which was NASA 
approved, and had been widely used by TRW on a multitude of projects. 
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□□ 


REQUEST FOR DEVIATION, WAIVER 

( of.’i ? /U/L -STO 4.77 or 4,7/ for 


; : i » . MU I | ■) 

95/06/ I 9 


PuWic rnfXHtmy bunion for Iht-. ccillnclinn ol information f. oMnruitod In .lvnragn Z homr, pm rn-.poiv;ti, including l),<> hum lor roviuwing irvstiut.tioMs. ■, >» uuhmg ' ' 

•Minting data sour cm, gathormg Anri maintaining thn data fwit«|n(J, an»J compiling and rovniwuuj tho coll**; lion of information Snml common!', rogai.ting ihr, N 

bunion ostirrvilo or any c*ho» ;v.pm.1 ol Urn collodion of information. including ttuggo'-lion:; fm nvfuonnj tin*; burdon. to Wanhiiwjlnn Hoadquailnr; Snivico*;. 

OnrKiorato for Information OpmalKjrvi and Roports. K? 15 Jnlfnrcon Onvi*; Highway. Suito HV4. Arlington. VA L?220:? 430?. and to thu Officn of Information and 
Rogulatory AJIaim. OMiro of Managomonl and Oudgot. Washington. DC 20S03. 

1. ORIGINATOR NAME AND ADDRESS [7 

. „ □ DEVIATION 

TRW Space & Electronics Group 


t 4/E No n.’O l 0 177 

piu:ojnrK:.ACTi\in 


4. DESIGNATION FOR DEVIATION/WAIVER 
a MODEL TYPE b. CAGE CODE c SYS. DESIG. 

1 1982 

7. SPECIFICATIONS AFF ECTED - TEST PLAN 


CAGE CODE 


d. DEV/WAIVER NO. 

wool 


5. BASELINE AFFECTED 

□ RJNCTCWL □ ALLOCATED 

□ PRODUCT | 

8. DFIAWINGS AFFECTED 


□ DEVIATION 0 WAIVER 

n 

0 MINOR Q MAJOR 0 CRITICAL 


G OTHER SYSTEM/ CONRGURATION 
ITEMS AFFECTED 

0 >E5 0 NO 





9. TITLE OF DEVIATlON/WAfVER 

Qua! Panel Thermal Cycling 


10. CONTRACT NO. AND LINE ITEM 

NAS 5-32464 


1Z CONFIGURATION ITEM NOMENCLATURE 

Qualification Panel 


9. a WEAPON SYSTEM CODE OR DESIGNATION 

N/A 

11. PROCURING CONTRACTING OFFICER — - 

Joseph Kroener 

cope 284.4 | tel (301) 285-3294 

13. CLASSIFICATION OR DEFECT 


a. CD NO. b. DEFECTNO. c. DEFECT CLASSIFICATION 


0 MINOR □ MAJOR □ CRITICAL 


14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Qualification Panel 


16. LOT NO. 

N/A 


19. EFFECT ON COST, PRICE 

None 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE CF. SOFTWARE 

None 


22. DESCRIPTION Or DEVIATIONWA1VER 

See attached. 


23. NEED FOR DEVIATION/WAIVER 

See attached. 


15 PART NO. OP. TYPE DESIGNATION 

D828370-1 -S00 


17. GTY 18. RECURRING DEVIATIONWAIVER 

One LI It] ND 

20. EFFECT ON DELIVERY SCHEDULE 

None 


24. SERIAL NUMBER(S) AFFECTED 

N/A 



26. APPROVAL'DISAPPROVAL 


b. APPROVAL 

□ AFPROVED 

□ DISAPPROVED 


d. APPROVAL 
AFPROVED 
DISAPPROVED 


DO Form 1 6v4. JLIL 


a RECOMMEND 0 APPROVAL 


25. a. TITLE 

Program Manager 


I I DISAPPROVAL 




















National Aeronautics and 
Space Administration 

Goddard Space Flight Center 

Greenbelt, MD 20771 


=-rr« wAnntf 734.4 August 17, 1995 

Mr. Lee Pekarek, Program Manager 
TRMM Solar Array Contract NAS5-32464 
TRW Space and Electronic Group 
One Space Park 
Redondo Beach, CA 90278 



Dear Mr. Pekarek: 

We have reviewed the letter “Solar Cell Glassing Adhesive Inhibition & Washout ’ and the Request 
for deviation / Waiver. GSFC approves the request with conditions. 

Condition #1: All uncured adhesive shall be removed after the back side soldering and prior to 
panel assembly. 

Condition #2: This relaxation of the coverglass void criteria shall not change the final power 
requirement as called for in the Specification. 



-SpSv' Vickie Moran 

TRMM Power System Engineer 

cc: 

284.4/ Mr. S. Metcalf 
303 / Mr. L. Moore 
722.2/ Mr. J. Lawrence 
734.4/ Mr. E. Gaddy 
734.4/ Mr. R. Stegeman (J&T) 


REQUEST FOR DEVIATION/WAIVER 

(See MIL-STD-430 or 4ST lor instructions) 


DATE (YYMMDD) 

95/08/16 


PuDHc’reporimg nj'o'en ior :ms co-iecnon ot information ts esumaioc ic average 2 Hours per response, including me time tor reviewing 
instructions, searching existing ca;a sources, garnering and maintaining me data needed, and completing and reviewing me collection 
mtormanon Send comments regarding this burden estimate or any other aspect of this collection or information, including 
/suggestions for reducing this burden, to Washington Headquarters Serv.ces, Directorate for Jnlormanon Operations anc Reports, 1215 
Jefferson Davis Highway. Suite 1204. Arlington, VA 22202-43C2. anc to the Office of Information and Regulatory Affairs. Office of 
P iflno’ Wns.h'.n^.Ti.n . P C 2C5C3 


Form Approved 
OMB No 0704-01 SS 


PROCURING 

ACTIVITY 

NUMBER 


1. ORIGINATOR NAME AND ADDRESS 
TRW Space & Electronics Group 


0 DEVIATION □ 


WAIVER 


X MINOR | | MAJOR | [cRITlCAll 


4. DESIGNATION FOR DEVIATIONAVAIVER 

5. BASELINE AFFECTED 

6 OTHER SYSTEM’ CONFIGURATION 
ITEMS AFFECTED 

□ YES Q NO 

a. MODEL TYPE 

b CAGE CODE 
11982 

c. SYS. DESIG. 

a. DEV/WAIVER NC. 

W003 

| [ FUNCTIONAL | | ALLOCATED 

[X~| PRODUCT 

7. SPECIFICATIONS AFFECTED * TEST PLAN 

6. DRAWINGS AFFECTED 828373 



CAGE CODE 

SPECIFICATION/DOCUMENT NO. 

REV. 

CAGE CODE 

number 

REV. 

a. SYSTEM 


TRMM-71 1 -058 





b. ITEM 







c. TEST PLAN 








9. TITLE OF DEVIATIONAVAIVER 
Glassing 


9. a. WEAPON SYSTEM CODE OR DESIGNATION 


10. CONTRACT NO. AND LINE ITEM 
NAS 5-32*64 


11. PROCURING CONTRACTING OFFICER 

Joseph Kroener 


12. CONFIGURATION ITEM NOMENCLATURE 


CODE 


264.4 


) TEL (301) 285-3294 


13. CLASSIFICATION OR DEFECT 


Flight Solar Cell Stacks 

a. CD NO. 

D. 

DEFECT NO. 

c. DEFECT CLASSIFICATION 
[X~| MINOR QJ MAJOR Qj CRITICAL 

14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 
Solar Cell Stacks 

15. FART NO. OR TYPE DESIGNATION 
828373 

16. LOT NO. 
N/A 

17. GTY 

9248 

18. RECURRING DEVIATION/WAIVER 
n YES [x] NO 


19. EFFECT ON COST/PRICE 
N/A 


20 EFFECT ON DELIVERY SCHEDULE 
N/A 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 
N/A 


22. DESCRIPTION OF DEVIATIONAVAIVER 

See attached. 


23. NEED FOR DEVIATIONAVAIVER 

Minor variances to glassing void specification discovered during cell stack inspection under magnification. Additionally 
a few instances (less than 4 units of 2700 inspected) show evidence of uncured adhesive around the cell edges. 
Deviation requested to minimize MRB activity, attendant handling, and significant schedule delays. 


24. SERIAL NUMBER{S) AFFECTED 

N/A 


25. SUBMITTING ACTIVITY AUTHORISE/) SIGf' 

Lee Pekarek 



TURE 


25. a. TITLE 

Program Manager 


26. APPROVAL/DISAPPROVALa. RECOMMEND Q] APPROVAL QJ DISAPPROVAL 


b. APPROVAL 

^ approved" 3 * 

\~“ DISAPPROVED 

C. GOVERNMENT ACTIVITY 0 > A, 0 r 

c 4 / n llo to 

? / • . ° 

U jJlhjub LcJurrx tVehnm 

SIGNATURE 

DATE (YYMMDD) 

d. APPROVAL 
□ APPROVED 
DISAPPROVED 

e. GOVERNMENT ACTIVITY 

SIGNATURE 

DATE (YYMMDD) 


i r\ 


I c 44cr JcJ-cd Ftocj H, re^urjlnj U)0o3 
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828389-1 1 Ea. Interconnect, +Y Signal 






Section 3.0 Waivers and Deviations 


• Note: All waivers and deviations were formally approved 

by NASA 








REQUEST FOR DEVIATION/WAIVER (continued) 

22. Description of Deviation/Waiver 

- Reference current specification TRMM-7 1 1 -058 CCR 0B-0457 
Section 3.10.4.1. 

- The qualification panel has satisfactorily completed all requirements of this 
section with the following exception 

1 crack on 1 cell appeared during the thermal cycle interval #21 through 
#1000. The crack does not adversely impact the panel electrical output as 
demonstrated by post #1000 cycle flash testing. For reference note that this 
crack was the only one resultant during all the environmental testing (acoustic 
and thermal cycling). A map of the cell crack is attached. 

23. Need for Deviation/Waiver 

NASA-GSFC concurrence to proceed with flight cell stack fabrication is required. 
TRW hereby requests the authorization to initiate the cell glassing process. 
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REQUEST FOR DEVIATIOM/WAIVER (continued) 

22. Description of Deviation/Waiver 

- Reference original Waiver No. W001, dated 95/06/19. 

- This revision is being submitted due to finding an additional crack on the same 
ceil referenced in the original waiver. This revision should be considered an 
addition to the original Waiver No. W001 . The additional crack .s documented 
on the attached road map. The additional crack was discovered during a 
review of the panel with NASA personnel on 6/28/95. 

_ Two possibilities exist regarding the occurrence of the additional crack. 

1 The additional crack could have existed at the time the original crack, 
documented in the original waiver, was found and was missed by the two 
inspectors who independently examined the panel. One of the technical 
functional managers remarked during the 6/28/95 review that he had seen 
the additional crack prior to 6/28/95, although he is uncertain as to the 
exact time frame. No TRMM personnel were aware of any crack other than 
the one documented in the 6/28/95 review. 

2 The additional crack could have occurred after the post-1 000 thermal cycle 
' inspection point due to residual stresses in the cell or poor handling. The 

following operations were performed after the inspection point during which 
the additional crack could have occurred: 

Electrical Flash Test - Two separate sets of tests were performed, each 
requiring setup and handling. 

X-ray Inspection - The panel was transported to another building for this 

test 

Transportation back to the solar manufacturing and subsequent handling 
for photography. 

After reviewing the additional crack with the two inspectors who perform^the 
DOst-1000 thermal cycle inspection, it is the position of the Quality Department 
£ a ™d“ crack wasnot present a. me pest-1000 thermal cycle inspection 

point 

TRW maintains that the probability is very high that all cracks in the one cell were 

raised area) in me cell and no, ^ 
manufacturing process. S. Cabanus of ASEC reviewed the iceMcn 
indicated that the defect, though not know for certain, was probably a 
germanium substrate. 
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National Aeronautics and 
Space Administration 

Goddard Space Flight Center 

Greenbelt, MD 20771 



Reply to Attn of 


214.3 


October 17, 1995 


Ms. Pamela Jackson 

Sr. Contracts Administrator 

TRW Space & Technology Division/Space & Electronics Group 

One Space Park 

Redondo Beach, CA 90278 



SUBJECT: Contract NAS5-32464. Request for Deviations/Waivers WOO 1 -Rev. 1 & W004 


As previously communicated to TRW verbally, Request for Waiver No. WOO 1 -Rev. 1 entitled 
“Qual Panel Thermal Cycling” is approved. Also, Request for Waiver No. W004 entitled 
“Fibers in Cell Backside Solder Joint” is approved contingent upon the understanding that 
TRW will inspect with polarized light and strive to use foam tip swabs and uncut lint free 
wipes in the cleaning operations to reduce the number of fibers in the solder joints. 

The executed forms entitled “Request for Deviation/Waiver (DD Form 1694)” are enclosed. 
Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if you have any 
questions. 



J. Steve Metcalf 
Contracting Officer 
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11982 
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W002 

[ | FUNCTION 
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7. SPECIFICATIONS AFFECTED - TEST PLAN 

8. DRAWINGS AFFECTED D828360 


CAGE CODE 

SPECIFICATION/DOCUMENT NO. 

REV. 

CAGE CODE 

NUMBER 

REV. 

a. SYSTEM 


TRMM-71 1-058 





b. ITEM 


Section 4.10.9 





c. TEST PLAN 








9. TITLE OF DEVIATION/WAIVER 


9. a. WEAPON SYSTEM CODE OR DESIGNATION 


10. CONTRACT NO. AND LINE ITEM 

NAS 5-32464 


11. PROCURING CONTRACTING OFFICER 

Joseph Kroener 


CODE 


284.4 


-Lull 


(301) 286-3294 


12. CONFIGURATION ITEM NOMENCLATURE 

Reverse Bias Test Panel 


13. CLASSIFICATION OR DEFECT 


a, CD NO. 


b. DEFECT NO. 


c. DEFECT CLASSIFICATION 
□ MINOR 0 MAJOR □ CRITICAL 
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Reverse Bias Test Panel 
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D828360 


16. LOT NO. 

N/A 


17. QTY 
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18. RECURRING DEVIATION/WAIVER 

n ves Eti no 


19. EFFECT ON COST/PRICE 
N/A 


20. EFFECT ON DELIVERY SCHEDULE 

N/A 


21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

N/A 


22. DESCRIPTION OF DEVIATIONAVAIVER 


Reference discrepancy report (attached) #RR3769. After cycling 100 cycles at +85°C, 6 cells have degraded beyond the 
3% criteria. Note all cells except BT19 passed criteria through 20,000 cycles at -85°C. Disposition agreed to with NASA 
for this discrepancy is to continue test from cycles #1 01 through #1 000 and re-measure. 


23. NEED FOR DEVIATION/WAIVER 

Section 4.10.9 Pass/Fai! Criteria. The cells shall degrade no more than 3% in peak power. 


24. SERIAL NUMBER(S) AFFECTED 

N/A 


25. SUBMITTING ACTIVITY AUT^RIZED SIG^/tfTURE 

Lee Pekarek 




25. a. TITLE 

Program Manager 


26. APPRQVAL/DISAPPROVAUl RECOMMEND | | APPROVAL Q DISAPPROVAL 


b. APPROVAL 
|7j. APPROVED 
[ 1 DISAPPROVED 
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Reoort Number: RR3769 


*** DEFECT DESCRIPTION *** 

AT OPER. 250 (FORWARD 4 MEASUREMENT) THE FOLLOWING CELLS OUTPUT 
DECREASE BY MORE THAN 4% 

BT3 IS 4.2220, BT6 IS 15.3159, BT12 IS 4.1649, BT14 IS 4.8170, 
BT15 IS 4.6522 AND BT19 IS 5.8250 ALL S/B 4% OR LESS. 


*** DISPOSITION INSTRUCTIONS/REMARKS *** 

Use as is. This test is inf ormational and the data shall be used 
for engineering purposes. The limit designated as 3% maximum loss 
was used to trigger a close watch on the cells under test by the 
RDE . Since this has now occured, the procedure for data review 
will be changed to require Specific RDE review of data after each 
segment of thermalelectrical cycling. A waiver shall be generated to 
allow continuance of the test through o the end without additional 
Discrepancy reports to be written against this output less defect of 
any and all cells on the panel. 


Disposition: A - MR3 Use-As-Is 

S Approvals for Material Non-Conformance 


PR: Manufacturing: A. Wojtalewicz 

QA: L. 

J. Irwin 

Date: 11 -AUG- 95 

Date: 

11 -AUG- 9 5 

MRB: Engineering: M. A. Kruer 

QA: L. 

J. Irwin 

Date: 14 -AUG- 95 

Date : 

14 -AUG- 9 5 

Manufacturing : 

Govt: 


Date : 

Date: 



*** RETEST INSTRUCTIONS *** 

*** OVERSTRESS STATEMENT *** 

Cause: 9A - Under investigation (TBD) 

Responsibility: 03 - S&TD/MS&TPC Unable to Determine/Other 
Corrective Action: 9A - Under investigation (interim) 


This Document For Reference Only - See Computer for Current Data 
Date Printed: Mon Aug 14 12:22:16 1995 


Page: 4 



Report Number: RR3769 


C/A ECD: 

C/A Actionee: 


v p. Prior Occurrences: 0 

No. Recurrences: 

*** CAUSE *** 

UNDER INVESTIGATION 

*** CORRECTIVE ACTION *** 
UNDER INVESTIGATION 

Total Line Cost: $0 
*** COST COMMENTS *** 


Material Costs: $ 
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National Aeronautics and 
Space Administration 


Goddard Space Flight Center 

Grcenbclt, Maryland 

20771 

714 4 August 16th, 1995 

Lee Pekarek program manager for TRMM Solar Array NASS-32464 

TRW Space and Electronic Group 

One Space Park 

Redondo Beach, CA 90278 

SUBJECT: Disposition of reverse bias test panel. 

As per our verbal agreement GSFC approves the TRW intention to replace the TRMM reverse bias 
panel in the thermal cycling chamber to finish the full thermal cycling testing. 

734.4/ Ms. Vickie Moran 


cc: 

734.4/ Mr. Ed Gaddy 
734.4 Richard Stegeman 
303 / Paul Frazer 
722.2/ Jon Lawrence 




Ms. Pamela Jackson 

Sr. Contracts Administrator 

TRW Space & Technology Division/Space & Electronics Group 

One Space Park 

Redondo Beach, CA 90278 

SUBJECT: Contract NAS5-32464, Request for Deviations/Waivers W002 & W003 


Request for Waiver No. W002 entitled 'Reverse Bias Test Panel” is approved. 
Request for Deviation No. W003 entitled "Glassing" is approved contingent upon the 
following conditions: 

1) All uncured adhesives must be removed after the back side soldering and prior to 
panel assembly; and 

2) This relaxation of the coverglass void criteria shall not change the final power 
requirement as called for in the specification. 

The executed forms entitled “Request for Deviation/Waiver (DD Form 1694)” are 
enclosed. Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if 
you have any questions. 
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Request for Deviation/Waiver 

23. Description of Deviation/Waiver 

The new glassing criteria for TRMM cell stacks shall be as follows. 

1 Allowable adhesive-free area for any single bubble or void is 2 mm diameter. 

2. The total allowable adhesive-free area from allowable bubbles or voids shall 
be less than or equal to 1% of the total area, or 0.176 cm 2 . 

3. Bubbles or voids less than 0.2 mm diameter or equivalent area may be 

disregarded when summing for the total allowable adhesive-free area defined 
above. 

For the cell edges, defined as any area physically in contact with any edge of 
the cell, the allowable adhesive-free area from voids, bubble, tearouts, or 
scalloping is 5% of the total cell area, or 0.88 cm 2 subject to the following: 

1 Contiguous voids, bubbles, tearouts or scalloping less than 0.2 mm diameter 
or equivalent area may be disregarded when summing to this total allowable 

area. 

2. Contiguous adhesive-free areas with greater than 1% of the cell area cr 
0.176 cm 2 shall have the overhanging edge of the glass greater than or 
equal to 3 mils (or 0.08 mm), overriding the standard glassing allowance. 

3. Any uncured adhesive may be left to the next level of assembly, where it will 
be evaluated after vapor degreasing. 

The glassing criteria for module level inspection shall be the same as the cell 
stack criteria except cell stacks with uncured adhesive after assembly cleaning 
shall be referred to MRB. 


tQ 04 
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22. DESCRIPTION OF DEVIATION/WAIVER 

Allowance for no more than five (5) fibers total in any interconnect solder joint. No more than one (1 ) 
of the five fibers can be located in an inspection hole. Exceeding these limits is cause for rework. Loose 
fibers shall not be cause for rejection/rework. 
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All 
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None 


22. DESCRIPTION OF DEVIATION/WAIVER 

Tape pull test required in Section 4. 9. 1.2 not performed. 
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See attached. 
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Request for Deviation Waiver No. W005 (continued) 


23. Need for Deviation/Waiver 

- Tape pull test was not performed. 

- This is viewed by contractor as a destructive test which would cause 
additional cells to be purchased, increasing the contract cost 
significantly. 

- Waiver of this task was agreed to at the CDR in 1993. A copy of the 
action items listing submittal of this waiver is attached. 
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9. TITLE OF DEVIATION/WAIVER 

Solar Cell AR Coating Durabili 


10. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


12. CONFIGURATION ITEM NOMENCLATURE 


9.a. WEAPON SYSTEM CODE OR DESIGNATION 


1 1 . PROCURING CONTRACTING OFFICER 


14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Cell 


16. LOT NO. 

All 


19. EFFECT ON COST/PRICE 

None 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

None 


22. DESCRIPTION OF DEVIATION/WAIVER 

Testing of solar cells per Section 4. 9. 1.3 not performed. 


J. Kroener 

14.3 Ith. (301 ) 286-3294 
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20. EFFECT ON DELIVERY SCHEDULE 

None 
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See attached. 
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All four solar array panels. 


25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE 

Lee C. Pekarek 


25. a. TITLE 


Program Manager 


c. GOVERNMENT ACTIVITY 


SIGNATURE 


26. APPROVAL/DISAPPROVAL a RECOMMEND Q APPROVAL DISAPPROVAL 


b. APPROVAL 
APPROVED 
DISAPPROVED 



o. GOVERNMENT ACTIVITY 


SIGNATURE 


DATE (YYMMDD) 


DATE (YYMMDD) 


DD Form 1694. JUL 86 
































Request for Deviation Waiver No. W006 (continued) 

23. Need for Deviation/Waiver 

- Test not performed due to inability of coating to withstand test. 

- On a sample lot submitted to the test, 3/4 of the coating thickness 
abraded off after rubbing with the eraser. 

- Coating did survive the 17,000 thermal cycle qual panel requirement and 
the 12 cycle flight thermal vacuum requirement. No AR coating degradation 
observed. 
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existing data sources, gathering and maintaining the data needed, and completng and reviewing the collection of information. Send oomments regarding this 
jrden estirrwte or any other aspect of the collection of information, including suggestions for reducing this burden, to Washington Headquarters Services. 

' directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22 202-4302. and to the Office of Information and 
^^"“fRogulatory Affairs. Office of Management and Budget, Washington, DC 20503 


Form Approved 
OMB No. 0704-0188 

i 


PROCURING ACTIVITY 
NUMBER 


1. ORIGINATOR NAME AND ADDRESS 

TRW Space & Electronics Group 

One Space Park 

Redondo Beach, CA 90278 


4. DESIGNATION FOR DEVIATIONAVAIVER 


a MODEL TYPE b. CAGE CODE c. SYS. DESIG. 


7. SPECIFICATIONS AFFECTED - TEST PLAN 


[~1 DEVIATION [2 ' 


d. DEV/WAIVER NO. 

W007 


5. BASELINE AFFECTED 

□ FUNCTIONAL □ ALLOCATED 

|~xl ptoouct 


8. DRAWINGS AFFECTED 


|~X MN0R Q MAJOR [0 CRITIC A 


6. OTHER SYSTEM' CONFIGURATION 
ITEMS AFFECTED 

□ ® 0 N3 



CAGE CODE | SPECIFICATIONTXXIJMENTNO. 


a. SYSTEM 


b. fTEM 


c. TEST PLAN 


9. TITLE OF DEVIATION/WAIVER 

Solar Cell Absorptance Verification 


10. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


12. CONFIGURATION ITEM NOMENCLATURE 


14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Cell 


16. LOT NO. 

All 


19. EFFECT ON COST/PRICE 

None 


21. EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

None 


22. DESCRIPTION OF DEVIATION/WAIVER 

Testing of solar cells per Section 4. 9. 1.4 not performed. 


9.a. WEAPON SYSTEM CODE OR DESIGNATION 


11. PROCURING CONTRACTING OFFICER , ,, 

J. Kroener 

code 2143 I th. (301) 286-3294 


13. CLASSIFICATION OR DEFECT 


a CD NO. b. DEFECT NO. c. DEFECT CLASSIFICATION 

|~)3 MNOR |~] MAJOR Q CRITICAL 


1 5. PART NO. OR TYPE DESIGNATION 

TRW No. 8Y040-022U-001 


18. RECURRING DEVIATION/WAIVER 

[] IB [3 NC 


20. EFFECT ON DELIVERY SCHEDULE 

None 


23. NEED FOR DEVIATION/WAIVER 

See attached. 


24. SERIAL NUMBER(S) AFFECTED 

All four solar array panels. 



26. APPROVAL/DISAPPROVXL a RECOMMEND n APPROVAL 


b. APPROVAL 

□ APPROVED 

□ DISAPPROVED 


25. a. TITLE 

Program Manager 


□ DISAPPROVAL 



c. GOVERNMENT ACTIVITY 

SIGNATURE 

DATE (YYMMDD) 

e. GOVERNMENT ACTIVITY 

SIGNATURE 

DATE (YYMMDD) 


DO Form 1604, JUL 88 


































Request for Deviation Waiver No. W007 (continued) 

23. Need for Deviation/Waiver 


- Test not performed due to inability to pass test. 

— Sample testing yielded absorptance values of .89-. 90 versus a 
requirement of .87. The .89-90 values are consistent with the 
standard values of the ASEC Ge/GaAs cell (TRMM and EOS). 






REQUEST FOR DEVIATION/WAIVER 

(Soe MIL-STD-480 or 481 for Instructions) 


DATE (YYMMDD) 

96/02/28 


Form Approved 
OMB No. 0704-0183 


Public reporting burden lor (hi* collodion of information is estimated lo average 2 hours per response, including the time for roviiwring instructions, searching 
existing data sources, gathering and maintaining the dala noodod, and corrp^ting and reviewing tho collodion of information. Send comments regarding this 
burden estimate or any other aspect ol this collodion of information, including suggestions lor reducing this burden, lo Washington Headquarters Services. 
Directorate for Information Operations and Reports, 1215 Jofforson Davis Highway. Suite 1204, Arlington, VA 22202-4302, and to the Office of Information and 
Regulatory Affairs, Office of Management and Budget, Washington, DC 205C3. 


PROCURING ACTIVITY 
NUMBER 


1. ORIGINATOR NAME AND ADDRESS 

TRW Space & Electronics Group 

One Space Park 

Redondo Beach, CA 90278 


2 . 


□ DEVIATION 0 WAIVER 


3. 


[~X] MH0R [Hj MAJOR □ CRmCAlj 


4. DESIGNATION FOR DEVIATIONAVAIVER 


a MODEL TYPE 


b. CAGE CODE 


c. SYS. DESKS. 


d.DEV/WAIVER NO. 

W008 


5. BASELINE AFFECTED 
□ FUNCTIONAL □ allocated^ 
I~xl PR00UCT 


6 OTHER SYSTEM/ CONFIGURATION 
ITEMS AFFECTED 


□ *3 0 


NO 


7. SPECIFICATIONS AFFECTED -TEST PLAN 


8. DRAWINGS AFFECTED 


CAGE CODE 


SPEC IFTCATONTXXUMENT NO. 


REV. 


CAGECODE 


NLKCER 


REV. 


a SYSTEM 


b. ITEM 


T RMM-71 1-Q 58 


c. TEST PLAN 


9. TITLE OF DEVIATION/WAIVER 

Accelerated Humidity Test 


9 .a. WEAPON SYSTEM CODE OR DESIGNATION 


10. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


11. PROCURING CONTRACTING OFFICER 


COPE 214.3 


J. Kroener 
Ira (301) 286-3294 


12. CONFIGURATION fTEM NOMENCLATURE 


13. CLASSIFICATION OR DEFECT 


a CD NO. 


b. DEFECT NO. 


c. DEFECT CLASSIFICATION 

MAJOR □ CRmCAL 


14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Cell 


1 5. PART NO. OR TYPE DESIGNATION 

TRW No. 8Y040-022U-001 


16. LOT NO. 

Various 


17. QTY 

Approx. 7700 


18. RECURRING DEVIATION/WAIVER 

I i VE5 I~X1 N3 


19. EFFECT ON COST/PRICE 

None 


20. EFFECT ON DELIVERY SCHEDULE 

None 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

None 


22. DESCRIPTION OF DEVIATIONAVAIVER 


Accelerated humidity test per Section 4. 1.0.1 not performed on all contact 
evaporation lots. 


23. NEED FOR DEVIATIONAVAIVER 

See attached. 


24. SERIAL NUMBER(S) AFFECTED 

All four solar array panels 


ilGN^URE 


25. SUBMITTING ACTIVITY AUTHORIZf 

Lee C. Pekarek rjUd' Y0 


cujL 


25. a. TITLE 

Program Manager 


26. APPROVAUDISAPPROVAL a RECOMMEND Q] APPROVAL Q DISAPPROVAL 


b. APPROVAL 

□ APPROVED 

□ DISAPPROVED 


d. APPROVAL 
[~1 APPROVED 
f~| DISAPPROVED 


c. GOVERNMENT ACTIVITY 


e. GOVERNMENT ACTIVITY 


SIGNATURE 


DATE (YYMMDD) 


SIGNATURE 


DATE (YYMMDD) 


DD Form 1694, JUL 83 










































Request for Deviation Waiver No. W008 (continued) 


23. Need for Deviation/Waiver 

- Accelerated humidity test was not performed on approximately 85% of the 
evaporation lots. 

- Existing project manager and lead engineer thought requirement was 
negotiated out. No written evidence to support this position exists. 
Original project manager has left TRW. 

- Humidity test being performed as follows as agreed to with E. Gaddy of 
NASA. 

- Two cells each from 7 evaporation lots (14 cells total) from the 
1100 cell shipment received for ASEC 1/96 will be interconnected 
and submitted into the 30-day test. 

- Two cells from the previous 10,000 cell shipments will be 
interconnected and submitted into the 30-day test. 





REQUEST FOR DEVIATION/WAIVER 

(See MiL-STD-480 or 48 7 for instructions) 


DATE (YYMMDD) 
96/07/16 


[Public reporting burden for this collection of information is estimated to average 2 hours per response, including the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of 
^formation. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions 
__ for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson 
"[Davis Highway, Suite 1204, Arlington, VA 22202*4302, and to the Office of Information and Regulatory Affairs, Office of Management 
and Budget, Washington, DC 20503. 


1. ORIGINATOR NAME AND ADDRESS 

TRW Space & Electronics Group 
One Space Park 
Redondo Beach, CA 90278 


Fcrm Approved OMB 
No. 0704-01 88 


FROCUR1NG ACTIVITY 
NUMBER 


4. DESIGNATION FOR DEVIATION/WAIVER 


a. MODEL TYPE 

b. CAGE CODE 

c. SYS. DESIG. 


11982 





7. SPECIFICATIONS AFFECTED - TEST PLAN 


SPECIFICATION/DOCUMENT NO. 


CAGE CODE 


a. SYSTEM 


b. ITEM 


c. TEST PLAN 


9. TITLE OF DEVIATION/WAIVER 

Center of Mass Deviation 


1 0. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


1 2. CONFIGURATION ITEM NOMENCLATURE 

TRMM Solar Panel Assemblies 


1 4. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

v Solar Pane! 


5. BASELINE AFFECTED 
| | FUNCTIONAL | [ALLOCATED 

m PRODUCT 


8 . DRAWINGS AFFECTED 


9 r , 

[x] DEVIATION 

I | WAIVER 

3. 


X MINOR | | MAJOR 0 CRITICAL 

6 . OTHER SYSTEM/CONFIGURATION 

ITEMS AFFECTED 


□ yes 

□ no 


16. LOT NO. 

N/A 


19. EFFECT ON COST/PRICE 

N/A 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

N/A 


22. DESCRIPTION OF DEVIATION/WAIVER 

Center of mass for in board panels is within 7.64cm versus 2.5cm requirement. 
See Section 3.5 of final verification matrix for CG measurements, 

7.64cm = sq. root (1 07.95 - 1 01 .24) 2 + (1 1 0.49 - 1 06.83) 2 


23. NEED FOR DEVIATION/WAIVER 

Center of mass of the two in board panels (+ Y and - Y) does not fall within the 
prescribed 2.5cm of each other per paragraphs 3.5 and 4.5. 


9. a. WEAPON SYSTEM CODE OR DESIGNATION 


1 1 . PROCURING CONTRACTING OFFICER 

CODE | TEL 


13. CLASSIFICATION OR DEFECT 


a. CD NO. b. DEFECT NO. c. DEFECT CLASSIFICATION 

0 MINOR □ MAJOR Q CRITICAL 


1 5. PART NO. OR TYPE DESIGNATION 
828350-1,828360-1 


17. QTY 18. RECURRING DEVIATION/WAIVER 

N/A □ YES 0 NO 


20. EFFECT ON DELIVERY SCHEDULE 

N/A 


24. SERIAL NUMBER(S) AFFECTED 

828350-1 and 828360-1 


25. SUBMITTING ACTIVITY Al 


JTHORIZtb SIGNATURE 

.C- 



L.C. Pekarek I Y ' 1 u l 

26. APPROVAL/DlSAPPRiWAL a. RECOMMEND 


lb. APPROVAL c. GOVERNMENT ACTIVITY 

APPROVED 
DISAPPROVED I 


d. APPROVAL 

□ APPROVED 

□ DISAPPROVED 


DD Form 1694, JUL 88 


e. GOVERNMENT ACTIVITY 


25. a. TITLE 

Program Manager 


□ APPROVAL 


SIGNATURE 


SIGNATURE 


□ DISAPPROVAL 


DATE (YYMMDD) 


DATE (YYMMDD) 




































REQUEST FOR DEVIATION/WAIVER 

(See MlL-STD-480 or 481 for instructions) 

DATE (YYMMDD) 
96/07/16 

Form Approved OMB 
No. 0704-01 88 

Public reporting burden for this collection of information is estimated to average 2 hours per response, including the time for reviewing 

PROCURING ACTIVITY 


formation. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions 
-for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson 
Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Information and Regulatory Affairs, Office of Management 
and Budget, Washington, DC 20503. 

1 . ORIGINATOR NAME AND ADDRESS 2. r^- 

TRW Space & Electronics Group L ~ 

One Space Park 3 ^ 

Redondo Beach, CA 90278 r— i 


4. DESIGNATION FOR DEVIATION/WAIVER 


- 

a. MODEL TYPE 

b. CAGE CODE 

c. SYS. DESIG. 



11982 



d. DEV/WAIVER NO. 

D003 


7. SPECIFICATIONS AFFECTED - TEST PLAN 


SPECIFICATION/DOCUMENT NO. 


TRMM 711-058 


CAGE CODE 


DEVIATION □ WAIVER 
3 ~. 

|x~| MINOR Q] MAJOR Q CRITICAL 


5. BASELINE AFFECTED 6. OTHER SYSTEM/CONFIGURATION 

□functionalDallocated items affected 
[x~| product □ YES EH N0 


8. DRAWINGS AFFECTED 


CAGE CODE 



a. SYSTEM 

b. ITEM 

c. TEST PLAN 

9. TITLE OF DEVIATION/WAIVER 

Post T/V Broken Cell Quantity 

10. CONTRACT NO. AND LINE ITEM _ 

NAS5-32464 

12. CONFIGURATION ITEM NOMENCLATURE 

TRMM Solar Panel 


9. a. WEAPON SYSTEM CODE OR DESIGNATION 


1 1 . PROCURING CONTRACTING OFFICER 


CODE 


1 3. CLASSIFICATION OR DEFECT 


a. CD NO. b. DEFECT NO. 


c. DEFECT CLASSIFICATION 
0 MINOR □ MAJOR □ CRITICAL 


1 4. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Panel 


16. LOT NO. 

N/A 


19. EFFECT ON COST/PRiCE 

N/A 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

N/A 


22. DESCRIPTION OF DEVIATION/WAIVER 

+Y Outboard Panel experienced 56 cracked cells after thermal vacuum test. 
All cracked cells were subsequently replaced. 


1 5. PART NO. OR TYPE DESIGNATION 

828340-1 


17. QTY 18. RECURRING DEVIATION/WAIVER 

1 [I] YES B NQ 


20. EFFECT ON DELIVERY SCHEDULE 
N/A 


23. NEED FOR DEVIATION/WAIVER 

Section 3.10.4.2 limits number of cracked cells caused by thermal vacuum to 46. 

Note: However total cracked cells on the panel were 100 total, versus an allowance of 138 total. 


24. SERIAL NUMBER(S) AFFECTED 

828340-1 


25. SUBMITTING ACTIVITYMUTHO 

L.C. Pekarek rJ . G * 


26. APPROVAL/DI S APPROVAL a. RECOMMEND 


C. GOVERNMENT ACTIVITY 


e. GOVERNMENT ACTIVITY 




d. APPROVAL 

□ APPROVED 

□ DISAPPROVED 
DD Form 1694, JUL 88 


25. a. TITLE 

Program Manager 


□ APPROVAL 


SIGNATURE 


SIGNATURE 


□ DISAPPROVAL 


DATE (YYMMDD) 


DATE (YYMMDD) 






























Requirements vs. Verification 
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Panel Wiring Wiring to be as shown in figures I RDE and Product Design review , 

13 and 14 ’ PM-14A-001, Para. 3.4.2 and TRW Drawings 

1 828340, 828350, 828360 

PM-14A-001, para 3.8 



assemblies(CA). Positions of 
TB, DB and CA shall not 
intersect back to back folding of 
inner to outer panel together 
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String 1 & 2 Module Outputs for 
TRMM -Y outer panel (Drawing 828350-1) 
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String 3 & 4 Module Outputs for 
TRMM -Y outer panel (Drawing 828350-1) 
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String 5 & 6 Module Outputs for 
TRMM -Y outer panel (Drawing 828350-1) 
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String 7 & 8 Module Outputs for 
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Initial output of Humidity Test Cells Adjustment* 

Part# (Lot.Cell) Voc Isc Vmp Imp Pmp FF Actual V, est l vtest Isc Imp l V(es , 

(Volts) (Amperes) (Volts ) (Amperes) (Watts) (Volts) (Amperes) (Amperes) (Amperes) (Amperes) 

36.01 1.0176 0.54221 0.88428 0.50558 0.44709 0.81033 0.87012 0.51208 0.54221 0.50558 0.51208 

36.02 1.0146 0.54925 0.86963 0.49226 0.42808 0.76814 0.86963 0.49226 0.54925 0.49226 0.49226 
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Final Output of Humidity Test Cells Adjustment’ 

Part# (Lot.Cell) Voc Isc Vmp Imp Pmp FF Actual V tes , Ivtest ,sc Imp <vtes« 

(Volts) (Amperes) (Volts) (Amperes) (Watts) (Volts) (Amperes) (Amperes) (Amperes) (Amperes) 

36.01 1.0176 0.53814 0.88184 0.49512 0.43664 0.79737 0.86963 0.50119 0.541681 0.4983776 0.504488 

36.02 1.019 0.54427 0.875 0.50003 0.43752 0.78884 0.87061 0.50136 0.547851 0.5033199 0.504659 
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Absolute change in output ( ) = loss Adjustment* 

Part# (Lot.Cell) Voc Isc Vmp Imp Pmp FF Actual V test l vtest Isc Imp l vtest 

(Volts) (Amperes) (Volts) (Amperes) (Watts) (Volts) (Amperes) (Amperes) (Amperes) (Amperes) 

36.01 0. (0.00407) (0.00244) (0.01046) (0.01045) (0.01296) (0.00049) (0.01089) (0.00053) (0.0072) (0.00759) 

36.02 0.0044 (0.00498) 0.00537 0.00777 0.00944 0.0207 0.00098 0.0091 (0.0014) 0.01106 0.0124 
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